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The designs of the Film Viewing

Light Tables currently being designed and fabricated

employ purely mechanical means for film transport. Although
this is in conformance with the wording of the design objectives,

believes that the incorporation of a power assist

feature is highly desirable and should be considered immediately.
The design changes recommended herein are prompted by the realiza=-
tion that the physical effort required to transport the film,
especially at high speeds, will be excessively fatigquing from a
human engineering viewpoint. The design change we proposed would
eliminate the problem of high siewing,torques while at the same

_time would retain the basic mechanical drive configuration even

permitting wholly mechanical opefation of the film transport.

Specifically, it is proposed to incorporate a servo
motor and associated control circuitry to give a full power as-
sisted film transport capability to the instruments. The motor
would be coupled to the appropriate film spools through electro-
mechanical clutches. To transport the film, the operator would
turn the handwheel as in the present design, however, the actual
péwer required to rotate the film spools would be supplied by the
garvo. The torque'reflected to the operator s hand would be neg-
ligible. This is accomplished by _fhe use of tordue motion sensors
g;zsg;;-:;;—iandwheels and the ngol drives. As the handwheel is
EE;KEET-:;;-HIEPlacement between it and the drive is sensed and a
proportional voltage generated. This voltage is amplified and
used to drive a servo motor which operates the film spools while

at the same time reducing the displacement at the error sensor.

This arrangement permits a high degree of control at the hand-
wheels while eliminating the manual power.
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In addition, switches will be proyided to allow the
‘ operator to automaticallx slewy the f;;mg Ei;hﬁﬁﬁ hgxing to touch
= the handwheels. To eliminate any hazard to the operator during
is mode, the handwheels will be provided with mechanical clutches.

- i An electrical interlock will prevent the use of the automatic slew
? mode unless all the handwheels are declutched.
- -
If necessary, because of operator preference or mal-
- . function of the motor or control circuit, it will still be pos-
- sible to operate the film transport in a purely mechanical mode.
This is accomplished by designing the handwheel torque motion
- sensing mechanism so that it may only go through a limited ex-
cursion before a mechanical stop is entountered and a direct
- mechanical drive obtained. During the mechanical mode of operation
the motor will be automatically disconnected from the gear train,
- thus eliminating additional drag. Both high and low speed ranges
will be available in the manual mode as they are in the present
- design. -
In regard to the physical changes necessary to accommodate
‘;.r the power assist feature, the design would require an increase
in width to 18 1/2 inches from the current 16 1/2 and an increase
- in height to 11 inches (distance of viewing surface from supporting
table) from the current 10 inches. The current dimensions are
. those which have been regquested in our letter of 7 June 1965. 1In
regard to the additional electronic components required, it is
- preferred to mount these in a separate enclosure (approximately
9 x 12 x 6) which may be remotely located. It is possible however,
- to moung ese components on the main tilting base assembly a
inerease in cost. The base assembly may have to be enlarged, bhut
it will still be within the overall dimensions given above.
-
-
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-
The present estimated weight of the system is 105 25X1

- pounds. The addition of the motors, clutches and support results 25X1

in weight of 120 pounds., If the controller is added as a part of

the Light Table, the total weight is estimated at 130 pounds.
-

Dimensional changes required on the designs would 25X1

- consist only of an increase in height of one inch from 7 to 8

inches. Again, the electronics may be housed in a separate cabi-
- net, or may be contained within the Light Table at some additional

Cass———
- cost.
»
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25X1 ~ 25X1
R EGISTERE e A
25X1 24 August 1965
Subject:
¢ ives 25X1
Ref: 25X1
Gentlenen,

Per your verbal request of August 23 and our telephona conversa-
tion this dste, this will confirm and modify our proposal of reference
letter increasing the quoted price |:|md modifying the delivery
sthedule tol 25X1

25X1 Pebrusry 11, 1966
February 25, 1966
March 18, 1966

The reason for this inerease in price, from thet originally quoted,
and for the extended deliveries is due to the fact, as implied in our refer-
ence lettar, that design had to continue in accordance with the existing
eontract terms, A considerable amount of this design, as well as vendor items,
have since occurred vhich must be changed, to incerporate the contemplated

=~ amendment. It is understood that the proposed amendment to the subject con-
tract will be altered to comply with the submitted price analysis, under the
same terms and conditions of the original contract,

It is assumad that any go-ahead of this proposed amendment will be
taceived prior to August 31, 1965. 1f we do not receive go-shead by this

date, it is quite conceivable that the costs quoted and deliveries stated
\_wonld be further incressed and extended.

1f you have any guestions in relation to the foregoing or require
any additional {nformation, please contact the undersigned.

Very truly yours,

25X1
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Research and Development
Project Approval Request

I. Tdentification

The National Photographic Interpretation Center proposes the develop-
ment of two groups of three prototype light tebles for use in film viewing
operations. These tables, of three different configurations, are designed
as superior replacements for similar types of equipment presently in opera-
tional use. The project will be conducted as a parallel development effort

iAlthough the project was originally incorpcrated in the

Third Quarterly Review of FY-64 Development Progrem, budgetary consideration
dictated that it be programmed for Fiscal Year 1965 under Category II
"Viewing and Photo Interpretation Equipment.” If the budget situation

' changes, and time permits, this item should be reconsidered for Fiscal 1964

because of its high priority.
II. ObJjectives

The results of this development will be six protctype advanced-concept,
film-viewing light tables -- three different tebles developed by each manu-
facturer. The three types are: (1) An 11" x 18" format tilt-top unit,

(2) an 11" x LO" format unit with translating microscope carriage and (3)
an 11" x LO" unit with translating microscope carriage and integral tracking
high-intensity 1light sources.

This project should result in sophisticated (but relisble) prctotype
light tableg, built with proper attention to human engineering, and which
are to be evaluated under actual operational conditicns by photo interpreters.
The desired final product cof this development program would be prototypes
which could be further refined and then manufactured cn a prcductiocn basls

W\to replace current operational models.

ITI. Background

The present 9" x 18" format "tilt-top” and 9" x LO" "motion=-carriage"
light tables are two of the most heavily used pileces of equipment nct only
at NPIC but also throughout the Intelligence Community. These units,
while functional, are generally awkward and uncomfortable to use because
they require the viewer to sit in an unnetural positilon and have centrols
which require uncomforteble hand or arm movements. The current "tilt-top"
table, when tilted, requires cranking with the right or left hend in a
position approximately three inches above the head -- an extremely fati-
guing position after a few hours of steady work. In addition, it is dif-
ficult to load and has poor stebility (balance) while the film is being
eranked; furthermore, the light source dces not provide adaquate light
intensity and is subject to "flickering" when dimmed for use with low
density film positives. :

25X1
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The 9" x 40" motion carriage unit has many of “re same disadvantages
as well ag some additional problems. 'e stereomicroscope is mounted upon
a motion carriage which is designed in such u manner that it is difficult,
if not impossible for the operator to sit comfortably and uprightly on a
chair, while looking through the stereomicroscope. The operator is forced
into a backstraining position. In addition, the hand wheels required for
transporbing the film are not conveniently located. Human engineering
was not thoroughly considered in the design of this equipment.

All of these features introduce high fatigue factors and inefficiency
into the photo interpretation operation. BSince the highly skilled photo
interpreter is the most important single element in the P. I. process,
equipment which has not been engineered for meximum efficiency and com-
fort creates penalties we cannot afford. Two of the proposed prototype
table-types are units designed to replace present equipment. The third
table is designed in anticipation of solving future problems. As the
regolution of film meterials increases, they must be viewed with higher
and higher magnifications; conseguently, there is a point at which
general diffused illumination from the light table becomes inadequate
and high-intensity light sources are required. Since the microscope
translates, these high intensity sources must track the objective lenses.
The third table-type is designed to accomplish this.

IV. Technical Specifications

A. Advanced Tilt-Top Light Table

The units to be bullt by both contractors will
provide the following advenced features:

1., Hendling (up to) 500' single rolls of 95", 5"
or 70 mm film, or dual rolls of 5" or
70 mm £ilm concurrently.

2. Increased illumination up to 1800 foot lam-
berts, continuously variable from 15% to
100% of full intensity, without visible
evidence of "flicker".

3. Adjustable sub-stage shades to block out
all of the illuminated surface not actually
covered by film.

4, A unique, completely reliable film drive
that will permit bi-directional f£ilm motion
and controllable from either end: 1. e.,
it will permit both winding and unwinding
with the same crank at one end of the table.
In addition, thc drive will incorporate
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a two-speed feature to facilitate high-speed

slewing. |system is a purely
mechanical system which Is _very desirable from
the reliability standpoint uses an

electro-mechanical approaclt,)
5. Fast, positive loading and unloading mechanisms.

6. A film transport mechanism that maintains a
light, constant tension to keep the film flat
and in contact with the glass surface. This
tension is automatically eased when the film
is transported. The contractors have dif-
ferent approaches to this problem,

_ 7. Tilt mechanisms that permit tilts of (up to)
75° on one axis and b45° on the other.

B. Advanced Film-Viewing Light Table with a Translating
Microscope Carriage.

For these, both contractors will incorporate all of the
tilt-top unit except for item A7. In addition, the
following features will be added:

1. An 11" x 40" illuminated area vice 11" x 18".

2. A height adjustment of 3" and a tilt adjustment
0° through 15°.

3. An advanced, precision carriage for translating
microstereoscopes or steromicroscopes in both

S X and Y over an area of 10" by 35" of the total
illuminated format. Adapters are provided for
1 mounting | |
25X1 ' MIcroscope.

4. A fine micrometer X-and Y-microscope motion over
+ 2cm in travel, which can be implemented once
the main translational carriages have been locked
in positdon. This precision motion is graduated
and accurate to .00L1 mm plus .01% of the total
distance being measured.

C. Advanced Film-Viewing Light Table with Translating

Microscope Carriage and High-Intensity Tracking Light Source.

This unit is basically the same as Item B above, with
the following exception:

3
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1. Two high-intensity, condenser-type light sources
are provided which are positloned between the
general illumination source and the surface
glass plate and are independently adjustable
so that they can be adjusted beneath the objec-
tive lenses of the microscope. When the micro-
scope and microscope carriage are translated,
the high-intensity light sources will track

the objectives. |proposes 8, 25X1
unique fiber-optic system with magnetic or
mechanical tracking linkagesl | 25X1

proposes a mechanical mirror system Ior
positioning (by means of reflection) externally-
mounted condenser sources.

N V. Contract and Financial Arrangements

-
This proJject will be accomplished under two parallel contracts:
25X1 A. A two-phase CPFF_or CPIF contract 25X1
jfor = 25X1
feaslibility study, development and rabrication of three
prototype, advanced design, film-viewing light tables. The
feagibility study would cost and the construction of 25X1
three prototype instruments an addi :‘_onal:-- for the
25X1 total cost| |Should the feasibility study prove 25X1
unrewarding, the contract would be terminated at the end of
Bhase I at a cost 25X1
25X1 B. A f'ixed price effort 25X1
25X1 tt‘or the design and Tabricatlion of three
additional prototypes without a study phase.
-
Delivery of the three prototype units 25X1
j is scheduled for ten (10) momnths Irom the actual award of
1 contract while delivery of the Iunits is programmed 25X1
| for 7 months from award of contract.
Development of proposals were solicited from 25X1
companies|
| IpTo- 25X1
posal was congidered ftechnically guite Superior 25X1
25X1
25X1
25X1 The propogals are superior for the following reasonss
1. The drive system 1s purely mechenical -- an ex-

tremely important factor where relisbility is
concerned. We cannot afford unreliable equipment.

N
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2., The proposals vere technically
very tnorough and complete: A1l of the problem
areas had been recognized and feasible solutions
offered.

3, Their approach to the overall design is highly
desirable from the standpoint.of mechanical sim-
plicity and human engineering.

i, Past developments undertaken
indicated that they have the engineering and
mechenical capacity to design and implement
the desired drive and film-tension mechanisms.

5, Two of the prototype units require measuring
stages speé¢ializes in this
type of equipment.

Because of the importance of the items being
developed, and because of the high degree of
sophistication required of the film drive and
film-tension mechanisms, it is technologically

rudent to undertake a parallel development.
25X1 is suggested for parallel support
Tecause: Their relatively low cost, fixed-
price proposal -- though not ag technically
complete or as feasible as the
proposal -- would provide at reasonable COST
insurance toward obtaining successful tables
within a reasonable time span., Development
of film=-viewing light tables 1s relatively
25X1 nev | [althovgh they are extremely
S competent in R & D on photographic interpre-
tation |
This
Parallel CONTIACT WOUIT PrOvVIUE il SouroT nal
advantage of developing another potential
supplier of equipment of this type. Competition
is badly needed in this field. Even though
the basic units are quite different in con-
figuration and operation, there is significant
overlap in the design of the light table com-
ponents -- such as, the film holding mechanism
and the sophisticated drive system. Conseguently,
there are considerable monetary savings in nego-
tiating all three types of tables as a package
with one manufacturer. Dividing the package
between manufacturers could actually result in

increased costs or fewer prototypes per given cost.

P,
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Although bid on a CPFF basis 25X1
it appears that this contract might be nego-

tiated CPIF. If an incentive-type contract

can be negotiated, P&DS will provide the

Office of Logistics with appropriate tech-

nological incentive criteria.

VI. Coordination

The proposed development has been coordinated with representatives
of both PID and PAG. The best of numerous suggestions, gathered from
many different NPIC analysts, were incorporated into the Development
Objectives upon which this project was based and are reflected in the
contractor's technical proposals. By virtue of contacts throughout
industry end the intelligence community it is concluded that no
equivalent devices are currently in existence.

25X1
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GORFIDENTIAL
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25X1

25X1
23 April 1964
BREGISTERED
Atteniions
25X1
Subject:
Reference: Enclosures - see below
Gentlemony
25X1
is pleased to_submit the enclosed proposals and quotations
in response to your request for proposal The enclosed cost analysis sheets

(submitted in licu of DD form 633) are computed on the basis of receipt of a cost
reinbursement type contract which iz felt to be compatible with the nature of the
tagks proposed herein. These quotations will vemain valid for 60 days from 24 April &4,

. 25X1
In the case of each item qnatadJ Fas geparated the costs,
per your request, into the categories of Feas £ty y and Operastiomal Prototype.
are as follows:

For instance, the cost analysis sheets attached to proposal

25X1

2} Cost aznalysis sheet A" i{s for the entirxe program which iacludes

both the Feasibility Study and the Operatiomal Prototype.
©)} Cost analysis sheet "A-1" is for the Feasibility Study, which will
be completed within two (2) mouths after receipt of award.

<) Cost anslysis sheet “A-2" is for the Operational Prototype Unit
described in proposal |the tesk for which will be completed
within seven (7) months after receipt of swerd.

In requestiog the Feasibility Study, it is felt that the goverament
recopaizes a difficulty ass £ m fiwed price contracting at this time
for these articles. However ould certainly consider it reasonable
to revise the type of contract to firm fixed price or fixed price incentive at com-
pletion of the Feasibility Stwdy, if such is the desire of the zovernment, at that
fime. Since did not inelude rvequirements for software such as drawings and
instruction manuals, the quotations enclosed herein do not include costs associated
with such software.

During the preparation of the proposals and estimation of the costs, it
became evident that commonality of design for all three (3), or two of three, units
proposed herein introduced a high probability of cost reduction if award of all
three (3) were made Therefore has chosen to subm’

25X1
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23 April 1964
25X1

25X1

25X1

25X1
25X1

25X1

cosi anaiysis sheels 1isted ss enclogsure 'E” to rhis letter amd identilied as sheets

ABC, AlL-Bl-CL, and A2-B2-023 which sxe the costs associated with the taak which

includes Feasibility Study and Operational Frototype for a1l three (3) Tables. This

cost would only be valid in the ovent that an award were mede for concurrent develop-

ment of tha three (3) gspecified uvnits. The program for such a concurrent development
would imclude two (2) moaths Feasibility Study and an additional eight (8) wonths for
design and fabrication of the three (3) umits, of & totel of ten (10) months from 25X1
receipt of avard to delivery.

pLeasE

wiL/de

Tnclosures: (A) Cover letter from you, dated 6 April 1964, request for proposal

Trogeess rayments are requesied ia accordance with appiicable regulations.

Fhould vou require any sadicional inforwmstion in reiation tu Che Ioregoiny
4o not hesitsie to contact tac wadersigeed.

ery Lrwly youxrs,

25X1

Advanced Tilt Top Light Table, ano

! [ propusal esk —shotes A, A-1 and A-2,
160 Agjﬁﬁvancad Film-Viewins Light Tab.e
w7Translating Microscope LarTiage, and associated proposal estimate
ghectz' B, B-1

aps Uevelopment Objectives attached thereto for A, B and C {2 cople:s ea)}
éB}l

{oh Advanced Filw-Viewiny Light Tabla
wfiranslating Nicroscope TArT Lage &« Hi-Intensity Tracking Light Sous:es,
and dssociated proposal estimate sheets C, C-1 and C-2.

{Es Cﬂa&’aaaiyais’sheﬁts for the three (3) Tables proposed herein in tio

quafitity of one (i) each as ABC, Al-B1-Ci, and A2-B2-CZ,

Sl \
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Proposal 25X1
/\l?'-JANCED TILT TO# LIGHT TAPLE

25X1

25X1

. B 6

21 April 1964

\(NOZOfL
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25X1

ADVAI.CED TILT TOP LIGHT TA'LE

This propvsal descrihes a design approach towards
achieving the design ovjJective for an Avivanced Tift Top light
Table in accor ance with devetopuent ni:jectives dated 29 January
1564, In the evert of an a ar, the first consideration in the
design will be to make a complete hunan engineering an¢ mechanical
analysis to “eteriine the siaplest and most reiianile approach
consistant with the design oujective. The'final design wil: not

comtence unti: al. paraseters to meet the o!jective have becn

firmly estai lished,

j.asic Concept

B

Lenrd .

In this Jesign we have eyployed the use of thrin wall
riobe~ a‘uninua castings to provi e rigi ity as wel! as strengta.
356T6 aianinan is being consiercd, Although wve are considering
the use of fasricated aeta. an! plate type constructiorn for the

iight table, the cast nateria.l concept proviles the freedon of

cesign, a .oving huran engineering requiremcnts to be most ad-
vartagjeously carrie: out, There is a’'so toe advantage of ac-
cuiring an acsthetica ly producec light tacle without additional

coust,

The use of cast mewbers will naturally provide econouies

in any future procurenent.

The overa'l size is 32 x 16 x Y inches hightwjnq}uding

MR A TR ¢ AR D o e G e B P L R A P e AR -l H
the ti’ting tase bLut exclusive of the spuoils and handles,

R o N M R LIPE BB VETE W Gk KT o o e g g e 4 AR RS T O SR G, AR K e
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General nv'crlptl;n

- ——— o e g Artriv s T s s e

As shown ip Fijure 1, the Tilt Tup Talle is provided
ith ar '3 x 18 filunicated areo for viewing sipgle rolis of

1/2, 5 inch xr 7oum fi' ., or rua: 5 inch r 7uan fito in 5wV
fot capacity. Thc Lijht Tai e proper contaiped ithin tae top
castivg supports the “ight source, difluser, ylass prate top,
aecha-is~ for tras portliyg fiinm an  associated controls.  ihis
sectiorn i approxisately T i/2-4 inchies thick, The lower cast
hase is the support for the table on a lesk providing tilt in
two (2) Jirections. It 1s a:iso the bousing for the power trans-

former an’ illumination intensity corntrol to the light source.

Detaiied Description

Figure 1, #iusplays a cross section of the “ight table
showing the transparent top, adjustesble shade, plastic Jdiffuser,
light source angd sice channeis for the transport wmwechanisws., The

A3

top plate is nade of glass vith beveled edges.

The sha’es are made of synthetic rubberized fabric,
mounted on rotlers ' ith the pulle? edge of the shade supported
between the Giffuser an the glass top. The lez'ing cdge of the

shadves aru metal elged for rigittity,

The sta es are Jocated at the =dges of the 1 side of

~
jo]
a

the tai.l¢, evton able acruszs the short dwernsion. Tone shade may

be exten e acrnss the entire illuminated area from U to U inches

from an e'ge., The sha 'es are actuated iy smal!l beits over puileys
[

frou knobs flush mounted near the top surface. 5_lock-in feature

is provided,
——————————1

Approved For Release 2002/08/20 : CIA-RDP78B04747A003000050001-3
-2



Approved For Release 2002/08/20 : CIA-RDP78B0473£003000050001-3 25X1

1~

|
C

S S e -

poessoe

S et
C

K

]

=

=¥

25X1

The diffuser will be an npalized type plastic, The
tight source will be a shock nounted cold cathode type with a

variable illuqinatiosn from 1005 to 154 without flicker. The

iitlunination will provide a minimun of 1500 foot lamberts at

the glass top surface, 2000 “oot lanberts, or more, is a design

gual., If the LI07F surface temperature of the top plate cannot
be maintained withh a heat ¢ink, a small blower will be Introduced
to renove ot air, If a hlower s needed, it will be a "muffin"
fan type, which is essentially sitent and vibration free,
25X1

has manufactured a model Light Table 25X1

with 10 inch x 20 inch iiriwiinated area hoving a brightness level
of 2,700 frot lanberts at its maxisum setting, The temperature rise
i3 3£°F when fiim 1s praced Hn top of the table having a density on

3.0, when no fila is present, then the maxiuwus tenperature rige

The above is presentes to 1ilustrate the investigations
we are presently conlucting., Such laips are available for deuwon-

stration purposes.

The spool 1sacding wechanlisms consists of live driving
certers, aljustable to pre-located key positions for when select-
in; the proper size spouoi. One ecach is located at A-3-2-., The
Jive center wili cuntain a geér which will remain inmeshed with a
pinion, After it is moved, it wiil pe locked in to the changed
positimns=., The keyed pre-lucated positions will be identified oLy

a mark for simplicity oif locating.

Approved For Release 2002/08/20 : CIA-RDP78B04747A003000050001-3
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The center.post ig fixed, located on the center line of
the long axis of the Light Table, It is hinged so that it may be
moved out of the way when 9 inch spools are used. A simple lLocking
device will be used to hold it in position when 70mm or 5 inch
spools are used, The pivot center on the center post between the
spools will be made of hardened steel for durability. The advantage
to pivoting the center post, is¢ that it eliminates the possibiiity

of misplacement or accidental loss of the part.

As shown in Figure 1, the Light Table will accommodate
one (1) 9 inch Jual 7Umm or 5 inch spool, or one (1) 70mm and
one (1) 5 inch spool,.

»
Segmented rollers are used so film may be transported

with enulsion side up or down, or in various widths simultanecusly,

The film transport proposed is purely mechanical, pro-

viiling the necessary directional travel functions, A two (2)

speed mechanical dear shift for one to one {(li:1) ratio and three
to one (3:1) for slewing is provided for two spools at one end of
the table.

The coniiguration of the duul spoo?! drives can be

selected as one of two a.ternate approaches, separately shown

in Figures 2 and 4, Llach approach has its own merits, and sep-

arate evaluation will be nade during the Jesign 25X1

phase to determine the coumparable reliability and human engineering
advantages, after which a =zelection may be made as to the optimunm

approach by the activity. ' . . ,
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Alternate Approach "A"

This approach utilizes three (3) hand cranks,.

Nos. 1, 2 and 3, as shown in Fijure 3, However, all these hand
cranks achieve the sane operation so that the operator may rotate
ary of the film spools sirmultaneously, or separately with any of
the three cranks. any one of the cranks drives through a single
dual specd nechanism, A lever allows the seiection of speed,

one to one (1:1) zn! three tu one (5:%) ratio. The output of the
dual speed mechunisus i3 connected 1o two (2) mechanical clutches
to drive the two (2) fi'ws, 7The first clutcl actuates spools 7
and 2, The second clutch eneryices spools C and D through re-
versing wmechanisn, vwhich can select either direct or opposite
directions, Levers are provided in one handle to select the

following:

I. The first clutch may be decoupled so
that oniy spools C and D are Jriven,
' ' 2. The second clutch may be decoupled

where only spools A and 7 are 'riven.

3. foth clutches are coupled where A-ii-

C-D are driven, If the reversing wmechanism is sclected to be

,(direct) then the two filws are a’'vanced in the same direction.

However, when the reversing gear is introduced, then film in

spools A-i will be driven opposite as to the spools C-i:.

Ttis approach allows the operator to use one
hand only to achieve all his possinle required operations, If
he is right handed then he uses the right hand only, If he is
left handed, he uses the left hand only. He may also select to
drive either films separaleiy, together or opposite each other

by the lever mechanisms.
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The four (4) clutch boxes shown in Figure 3, are
illustrated in Figure 5, each contains a unidirectional clutch,

which allows slippage in one direction and direct drive in the

opposite irection. Wwhen the unidirectional clutch slips, friction

is introcuced so that a slight drag is provided on the free wheeling
The clutch mechanism provides the reversal of unidirectional

spool.
if the spool is loaded,

clutch by a reversing mechanisms. TIbus,
(as shown in piagran A, Figure 6) then the right hand spool is

allowed to be driven clockwise and is free wheeling counter-clock-

The left hand spool is allowed to be driven counter-clockwise

wise.
an: is free wheeling clockwise, On the other hand, if the film is
loade:s, as in Diagram #, then the right spool is allowed to bhe

driven in the counter-clockwise direction while slipping in the
clockwise cirection. The left hand spool is allowed to be driven
in the clockwise Jirection and iree wheels in the counter-clockwise

direction. rhe switching from nhiagram 4 to 2iagram ' must be

associated with the reversing of clutches in the manner shown in
Figure 5, by a reversing mechanisms, which allows the same direc-
tion of uotion to the operator relative to the hand crank. ihus,
as he turns his hand wheel clockwise he moves this film to the
right, in:lependent of whether he has the spool loaded as in

iriagram A or iagram 8. As he turns his hand wheel counter-

clockwise, he moves the film to the left.
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Alternate Approach " 25X1

This alternate approach utilizes two (2)
independent hand wheels. One hand wheel is allowed to actuate
the film in spools A and B and the other hand wheel independently
actuates spools ¢ and D. Three (3) cranks are provided where if
the operator sits in front of the long side of the viewer then he
operates with spools 1 and 2, where the right spool actuates one
film and the left spool actuates the other, If he tilts the
viewer so that now he sits in front of the short side he now
utilizes spools 2 and 3 angd drives the two separate spools in-
dependently. The four (4) clutch boxes actuating each spool are
the same as described previously. These clutch boxes allow the
full control of any film with one handle so that if he rotates
the handle clockwise he moves the film to the right, if he ro-
tates the handle counter-clockwise he moves the film to the lerft.
The same provisions are made so that the spool can be placed so
that the emulsion of the film is either Zmulsion In or &Imulsion Gut,
or Emulsion Up or Emulsion Down on the viewing table.

Light constant tension on the film when stationary will
be retained through the friction clutches located on the four (4)

retractable live center shafts at A-B-C-D.

A novel scheme is provided to automatically 1ift the
film from the glass plate when it is driven. The film drive iz
actuated by pushing in with s!ight pressure, the segmented rollers
at both sides of the light table are lifted to automatically move
the film away from the glass plate. As soon as the hand wheel is
released, the segmented roliers will drop to original position,
putting slight tension on the film. This automatic tensioning is
realized since the movable roller is brought down against an upper

fixed roller, providing a constant controllable tension on the film,

[
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In thé film translating position, the hand wheel is
keyed to the shaft «Jdriving the spools. when film is being viewed,
the hand wheel is not engaged 1o the shaft, eliminating the possi-
biiity of moving film Juring this mode and preventing the possibility

of scratching the film,

Tension is autonatically removed when film is trans-

ported,

Tiit Mechanism

The tiit mechanisms for the table consists of a worm
an<d worm wheel drive for elevating the table to 15 degrees from
vertical on the chort axis ana to 45 degrees from vertical about

the lonyg axis,

The tilt mecharnism which is a cast aluminum base will
also house the power transformer and control for the illuminating
snource, The upper part of the mechanism is in a slide for moving

from the center to one end of the Light Table. A single threaded

worm nounted on a 15 Jdegree angle to the horizontal will be used
to remove backlash fron the system, A wide throat worm wheel
will be uses for large tooth contact. The worm and worm wheel
give continuous adjustment and is self locking. ‘

The tilt mechanism assembly will be located on the
central axis of the table when tiiting to a 45 degree position,

as shown in Figure

The wor= wheel is mounter on the table in a flange
joint rotatable zbout the vertical axis with a two keyed position

itock,
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To tilt for the 15 degree pozition, the base will slide
t5> one end of the table and lock. The table is then rotated
50 degrees awout the vertical and locked in a keyed positior,
rhen the worm wheel «drive is now on axis parallel to the tilt and
used to elevate to the requiresd position, In this position, the
botton spoois wili exten’ ints space and clear the table on which
it iz wmounted to wmaintain proper balance, particularly when the
loaded spools are at the top end. T[wo {2) continuousty, and
guick lucking, telescoping tubings will be used to support the
cantilevered arm from the rear, insuring good balance. Locking

the telescoping rod will be a simple quarter turn, or a lock

simiiar to those used on tripods. This is a 25X1

very sinpie but effective locking device, providing additional
rigi‘ity ant stabiiity.
When not in use, the rods will fold on the under

surface 0f the tautle.

The tilit table will be electrically grounded to pre-

vent shock hazar'.

warning light and intensity control will be on the
cast bace and human engineered for the most appropriate location,

regardless of tiit,
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CONCLUS IO
This proposal presents a unique approach to achieve
the design objective, which is purely mechanical. It can be
rea‘ily seen from the approach presenter that a completely
reliable mechanical device can be made without the use of motors
#
% or electromagnetic devices.
% ‘ Other Jesign approaches will be studied to maintain
simplicity and reliability.
L In event of an award is confident of 25X1
V successful conclusion of meeting the requirements of the exhibit.

*

—
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ADVANCED FILM-VIEWING LIGIT TABLE
WITH A TRANSLATING MICROSCOIE CARRIAGE
AND BIGH INTENSITY TRACKING LIGHT SOURCE

This proposal describes a design approach achieving
the design objective for an Advanced Film-viewing Light Table
with a Translating Microscope Carriage and High Intensity
Tracking Light 5ource in accor:.'ance with Development Objectives
'ated 27 March 1964, In the event of an award, the first con-
si.eration in the design wiil be to make a complete human engi-
neering and mechanical analysis to determine the simplest and
most reliable approach consistent with the design objective. The
final design will not commence until all parameters to meet the
s>sjective have been firmly established. This proposal is similar
+ “Advanced Film-vViewing lLight rTable with 4 Translating Micro-
scope Carriage" proposal, with an added pigh Intensity Tracking
Iliuminating pevice. A separate sectivun of this proposal describes

the Tracking Device.

Rrasic Concept

In this design we have employed the use of thin wall

ribbed aluminum castings to provide rigidity as well as strength.

 356T6 aluminum is being considered. Although we are considering

the use of fabricated metal and plate type construction for the
light taule, the cast material concept provides the freedom of
design, allowing human engineering requirements to be most advan-
tageously carried out. There 1is also the advantage of acquiring

an aesthetically produced light table without additional cost.
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The use of cast members will naturally provide economies

in any future procurenent.

The overall size of the table is 55 inches long, 21 inches

wide and 7 inches high, wminus the carriage, scope and reels.

General Description

As shown in Figure 1, the viewing Light Table is provided
with an 11 x 40 illuminated area for viewing single rolls of ¢ 1/2n
- 5" and 70mm film, or two (2) rolls of either 5 inch or 70mm film
in 500 foot capacity. The Light Table contains the light source
and power supply, Jdiffuser, glass plate top, mechanism for trans-
porting filw, associated controls, tiit and elevating mechanisn,

translating carriages, and adapters for microscopes.

Detailed Description

Figure 1, displays a cross section of the Light Table
showing the transparent top, adjustable shade, plastic diffuser,
light source and side channels for the transport mechanism. The

top plate is made of glass with beveled edges.

The shales are made of synthetic rubberized fabric,
mounted on rollers with the pulled edge of the shade supported
tetween the -‘iffuser and the glass top. The leading edges of
the shades are metal edged for rigidity.

The shades are located at the edges of the long side of
the table, extendable across the short dimension. The shades may
be extended across the entire illuminated area from O to 9 inches
from an edge, The sha‘ies are actuated by small belts over pulleys
from knobs flush mounted near the top surface. A lock-in feature

is provided.
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‘The diffucer will be an opal plastic. The light source
will be a shock mounted cold cathode type with a variable illumi-

nation from 1545 to 1000 without flicker. The Zlliumination will

provisie 15200 foot lamberts at the glass top surface. 2000 foot
lamberts, or more, is a design goal., If the 11C°F surface temper-
ature of the top plate cannot be maintained with a heat sink, a
smalli blower will be intro.'uced to remove hot zir. If a blower

is needed, it will be a "wuffin" fan type, which is essentially
silent and vibratiun free,

25X1

narufactured a molel iight rtabie 25X1

with 10 inch x 20 inch illumi-ated area having a brightness level
of 2,200 foot lamberts at its maximum setting. The tamperature
rise is 22°F when filim having a density of 3.0, is placed on top
of the table. when no film is present, then the maximum temper-

ature rise iz 207F,

The above is presented to illustrate the investigations
we are presently conducting. 3uch lamps are available for demon-

stration purposes.

~

The spool loading mechanisms consist of live driving

L . ., - . y
centers, a:Jjustable to pre-located key positions for selecting )

the proper size spool. One each is located at A-5-C-i'. rhe N\
N,

live center will contain a gear which will remain meshed with a }

pinion., After it is moved, it will be locked in to the changed ¢

positions. The keyed pre-located positions will be ilentified by j

a mark for sinplicity of locating.

L L
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The center post is fixed, located on the center line of
the long axis of the Light Table. It is hinged so that it may be
moved out of the way when 9 1/2 inch spools are used. 4 simple
locking dJevice will be used to hold it in position when 70mm or
5 inch spools are used., The pivot center on the center post be-
tween the spcols wiil be made of hardened steel for Jurabilits.
The advantage to pivoting the center post, is that it eliminates

the possibility of misplacement or accidental loss of the part.

As shown in Figure 1, the Light Tatle will accommodate

one (1) 9 1/2 iunck, <ual 7inu or 5 inch spools, or one (1) 70mu

]

and one (1) 5 inch spoou!.

Segmentied rollers are uged so filwm may be transported

.with emulsion side up or down, or in various widths simultaneously,

The filw transport proposed is purely mechanical, pro-
viling the necegsary cirectiona! travel functions., A two {(2)
speed mechanical gear shift for one to one (1:1) ratio and three
to one (3:1) for slewing is provided for two spools at ore end of

the tatle,

The conliguration of the dual spool drives can de
selected as one of twy a lernate approaches, scparately shown

in Figures 3 and . lLach approach has its own merite, and sep-

arate evaluation wil. be maile during the design

phase to .letermine the comparable reliability and human engineering
advantages, after which a selection may be made by the activity as

to the optimum appruoach,

-
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Alternate Approach A" ILLEGIB

This approach utilizes two (2) hand cranks,
Nos. 1 and 2, as shown in Figure 3. Lowever, either of these
hand cranks achieves the sane operation so that the operator may
rotate ary of the fiim spools simutftaneously, or separately witn
either or the two cranks. ALy one of the cranks drives through: a
single .ual speed mechanism, A lever allows the selection of
spee, one tc one (1:1) and three to one {3:1) ratio., The output
of the :'ual spee.' mechanisms is connected t; two (2) mechanica:
ciutches to drive the two {2) films., the first clutch actuates
gpools A ant i, the second clutch energizes spools = and b
through reversing mechanism, which can select cither direct or
epposite directions. Levers are provided in one pandle to seilect

the following:

1. The first clutch may be decoupled so

that only spools ¢ and D are driven,

N

. The second clutch may be decoupled where

Yond

only spools 4 and 8 are driven,
.

3. roth clutches are coupled where A-7 -7-"
are driven. If the reversing mechanism is selected tn be {tirect)
then the two fiims are a‘'vanced in the same direction. lowever,
when the reversing gear is introduced, then film in spoote =13

wili{ be idriven opposite as to the spools (C-i.,

This approach allow:z the operator to use one
hant only to achizve all the required operations., If he is right
handed then he uses the right band oniy. If he is lert handed,
he uses the left hand only. te may also select to drive either
filnms sép&rately, together or opposite each other by the lever

mechanisns,
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The four (4) clutch boxes shown in Figure 3, are 25X1
illustrated in Figure 5, each containg a unidirectional clutch,
which allows slippage in one direction and direct drive in the
Jpposite direction, i/hen the unidirectional clutch slips, friction
is introducted so that a slight drag is provided on the free wheeling
gpool. The clutch mechaniswm provides the reversal of unidirectional
clutch by a reversing mechanisms, Thus, if the spool is loadez,
{(as shown in iagram A, Figure 6) then thke right hand spocl is
allowed to be driven clockwise and is free wheeling counter-clock-
wise. The left hand spool is allowed to be driven counter-clockwise
and is free wheeling clockwise., On. the other hand, if the fiim is
loaded, asvin Piagram %, then the right spool is allowed to be driven
in the counter-clockwise direction whilie 5iipping in the clockwise
¢irection. The left hand spool is allowed to be driven in the
clockwise direction ani free wheels in the counter-clockwise
cirection, The switching from Diagraw A to ~lagram !5 nust ne
associated with the reversing of clutches in the manner shown in
Figure 5, by a reversing mechanisms, which allows the same irec-
tion of mution tu the operator relative to the hand crank. Thus,
as he turns his hand wheel clockwise he moves thic film to the
right, independent of whether he has the spool loaded as in
niagram A or Diagraa 13, As he turns his hand wheel counter -

clockwise, he moves the film to the left.
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Acternate Approach mpne

independent hand wheeis.

the fiim in

actuatea

eacn spoul are the same as describel previously,

spools A and R

spoonls o and o,

this

One hand

wheel is

25X1

25X1

lternate approach utilizes two (2)

aliowed to actuate

and the other hand wheel independently

The "four (4) clutch boxes actuating

fhese clutch

boxes a!lo>w the full control of any film with opne handle so tiat
bY

if he rotates the handle clockwise he woves the film to the rigt,

if he rotates the handle counter-clockwise he

the left.

placed so that the emulszion of the film is

Emu:sine Qut,

The same provisicns are ma-le

moves the film to

go that the spool can be

@ither “mulsion In or

or T.ulsion Jp or [muelsion Down on the viewing talle,

Light constant tension on the film whep stationary will

be retained through the friction clutches located on the four (4)

retractaile live center shafts at A-D-C-3.

A novel scheme iz provided to automatical’y 1ift the

fiim fronm the glass plate when it is driven.

actuatesd
at both siles
the filim away

released, the

The film drive is

by pushing in with slight pressure, the segmented rollers

of the light tavle are lifted to automaticall!. move

from the glass plate,

segmented rollers will

putting slight tension on the film,

realized

fixed rolier,

since the movable rollier is

proviting & constact controllable tension on

As soon as the.hand wheel is

Jrop to original positiosn,
This automatic tensivning is
brought Jdown against an upper

the film.
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In the film tramsporting position, the hand wheel is
keyed to the shaft driving the spoois. When film is being viewed,
the hand wheel is not engaged to the shaft, eliminating the possi-

bility of moving film during this mode and preventing the possibility

of scratching the film,

Tension is automatically removed when film is trans-

ported,

Translating Microscope Carriage

Very careful consideration has been given to the
Translating Microscope Carriage design in view of the require-
ments of paragraph 4.5.3.4 rigidity to meet the deflection spec-
ification the rail design will utilize the strength and rigidity
of the light box casting as a continuous support under the rails.

As shown in diagram, Figure 1, e€ach rail will be made
of flat, hardened and ground steel for durability and chrome
platec for corrosion resistance. The rails will run the entire
length of the light box and will have a probable cross section of
3/8 inch x 1 1/2 inch and adequately secured to the light box
casting. ' '

The Translating Carriage will be made of cast meehanite,
ground and lapped for accuracy,

The X Carriage, as illustrated, will have a three point
ball bearing support on the rails; two bearings at the rear
and one beating at the front, The rear bearings will be rigidly
mounted to eliminate backliash. The X Carriage will have a dove-
tail accommodating a plate which is the substage for + 2CM of
movement in the X axis after the translation in. this axis has
taken place,
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The top surface of the X substage carriage has a dove- 25X1

tail machined in its top surface.

The v Carriage slide fits in this dovetail to permit
translation in Y motion, One side of the dovetail carries spring

loaded ball bearings to eliminate backlash,

The Y Carriage slide also carries & subplate which

serves as the rotating mount for the microscopes.

Each microscope will have its own adapter, which can
be inserted into the Y Carriage slide and rotatable for 180°
for use parallel to either the X or Y axis of the Light Table

and from either side.

The X and Y substages will contain lmm pitch precision

‘screws accurate to .OULmm + ,OLls of the total distance being

measured, The diais will be of sufficient diameter to permit a
least count reading to ,0005mm., A scale graduated in lmm increments
will be used to count the number of revolutions of the calibrated

dial.

Both X and Y Carriages are equipped with positive locks

when measurements Llock,

Microscopes are not furnished as a part of this pro-

posed equipment.

A unique method is employed for controlling the illumi-
nation supplied by the high intensity light source and tracking
with the light source,

Abproved' For Release 2002/08/20 : CIA-RDP78BO4747A003000050001-3
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Illumination

Illumination for high intensity will be provided by a
blower cooled lamp and condenser optics equipped with an iris
control, and transmitting this light through two (2) fiber optics

light pipes,

One end of the light pipe will receive the light from
the lamp and transmit it to the optical path of the microscope
objective. The light pipe will be of the incoherent type and of

sufficient fiexibility tu track over the entire area,

Alignment of the high intensity light sources to the
separate objectives and/or rhomboids of a microgtereoscope or
beneath the single objective of a stereomicroscope wil! be ac-
complished with two (7) sets of magnets., One set mounted in the
&ranslating carriuage, the other wili be mounted under the glass

top.

One magnet will be piaced at one end of the light pipe
and positioned so the direction of light emitting from the pipe

will be optically centered about the microscope objectives,
Figure 7, shows a diagram of the proposed construction,

. To prevent scratching the underside of the plate glass,
the upper surface of the magnet will not come in contact with the
glass. A series of nylon balls will be placed in cavities so

that only rolling friction of the pPlastic balls will be in con-

tact with the glass. The magnets will be shaped in the form of a

LJwith the light pipe attached to the open end of thel |,
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‘Magnetic coils to which current can be‘ﬁpplied will be 25X1
located on the translating carriage to increase the pulling power
of the magnets. These coils can be manually located to center the
high intehsity sQurce at proper location and then locked in. Any

‘ movement of the carrlage will then be tracked by the high intensity
el light source.

E E

' W Wé.believe that this design will meet the color temper- -
' ature requirements of 3500° to 5500K, giving variable intens sity of
50 to 100 without reducing the Kelvin temperature below 3500°
and preventing distortion to the film due to the long light pipe
path from the illuminating source.

‘ - : The high intensity lamp will be located in the base of
' W' the light table. All other parts of construction for this table
 ‘%3 will be the same as for the Advanced Film-Viewing Light Table “ith
W A Translating Microscope Carriage.

The'foliowipg alternate approach to the tracking light
sources will also be investigated, Dach tracking light source
will be mounted in a swivel Jjoint, as shown in Flgureﬂ and
supported by a C shape rod which is horizontal. The bottom leg
of the C will support the end of the fiber optics cable under the
glass top. The vertical section of the ¢ will be supported in a
member which will permit rotation and translating motion across
L' the short dimension of the table for a distance of two (2") inches.

The upper part of the open C will be used ag a handle with which
% to manipulate the light source undef the objective of the micro-
scope. Locking knobs will be used to firmly hold the light sources
: during tracking. An elongated slot at the rear of the light table
will be entered by one leg of the C during tracking operation.
Two (2) high intensity sources are provided,

1 . }
' Approved For Release 2002/08/20 : CIA- RDP7SBO4747A003000050001 3
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when the microscope is stowed or placed at the long

edge nearest the operator, the overall width wilil be 21 inches.
when the microscope is placed at the farthest long edge away from

25X1

the operator the yoke supporting the light source will extend an
additional 10 inches. This condition occurs durlng operation of

the unit,

. ' Approved For Release 2002/08/20 : CIA-RDP78B04747A003000050001-3
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W 25X1
W CONCLUSION
W This proposal presents a unique approach to achieve
the design objective, which is purely mechanical. It can be
W readily seen from the approach presented that a completely
reliable mechanical device can be made without the use of motors
L or electromagnetic devices,
-
% Other design approaches will be studied to maintain
‘ simplicity and reliability,
-
ﬂ In event of an award confident of 25X1
successful conclusion of meeting the requirements of the exhibit.
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